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a change in the vortices, in the magnetic field, accompanied
the flowing particles, the electric current. As J. J. Thomson
has explained, when Maxwell came to use his model, "he
found that it suggested that changes in the electric force
would produce magnetic force. The introduction and
development of this idea was Maxwell's greatest contribu-
tion to Physics. The importance of the step made by
Maxwell is indicated by the fact that on the electro-magnetic
theory which held the field before his time, electrical waves
could not exist, while on his theory all changes in electric
and magnetic forces sent waves spreading through space."
In the third part of his paper On Physical Lines of Force,
Maxwell wrote that "it is necessary to suppose, in order
to account for the transmission of rotation from the exterior
to the interior parts of each cell, that the substance in the
cells possesses elasticity of figure, similar in kind, though
different in degree, to that observed in solid bodies. The
undulatory theory of light, requires us to admit this kind
of elasticity in the luminiferous medium, in order to account
for transverse vibrations. We need not then be surprized
if the magneto-electric medium possesses the same property."
Maxwell's model effectively illustrated the properties
of insulators and conductors. "Bodies which do not permit
a current of electricity to flow through them are called
insulators. But though electricity does not flow through
them, the electrical effects are propagated through them,
and the amount of these effects differs according to the
nature of the body; so that equally good insulators may act
differently as dielectrics."
He explains that when the electric particles are urged in
any direction the material of the vortex cells is distorted,
and when the urging force is removed the elastic material
will return to its former position. Then he considers the
relation between the displacement and the force producing
it, and deduces from his result the relation between the
statical and dynamical measures of electricity, and shows
"by a comparison of the electro-magnetic experiments of
M. M. Kohlrausch and Weber with the velocity of light
as found by M. Fizeau, that the elasticity of the magnetic